**Purpose:** The A2 and A4 pulleys of the flexor tendon system have traditionally been considered critical components of efficient digital flexion. This dogma has recently been challenged. The practical implications of understanding true pulley function are most apparent when deciding to sacrifice pulleys to achieve a high-quality flexor tendon repair, especially in Zone 2. Using fresh cadaveric hands and a novel model to measure force and excursion, we sought to clarify the clinical significance of releasing different pulleys.

**Methods:** Combinations of A1, A2, and A4 pulleys were released on the index through small fingers of fresh, never frozen cadaveric hands. Excursion was measured as the distance the tendon was pulled by the motor to achieve palm touchdown. The force applied by the motor was constant (25 Newtons); work was derived from the product of force and excursion (distance). The change in excursion and work needed to achieve palm touchdown before and after pulley compromise was measured. Excursion varies amongst digits and specimens at baseline; therefore, the percent change from the intact state was used to compare groups. The following comparisons were made: A2 versus A1, A4 versus A1, A4 versus A2, A1+A2 versus A2, A1+A4 versus A4.

**Results:** Isolated A2 or A4 release had the greatest individual impact on excursion. When A1 was released with A2, the additional impact was significant; however, when A1 was released with A4, the impact was marginal. No clinically or statistically significant change in the work of flexion was detected.

**Conclusions:** Sacrifice of the A2 and A4 pulleys made a statistically significant difference in flexor tendon excursion. The addition of A1 release was significant when added to A2 release, but not when added to A4 release, which is likely because of the interposed intact A2 pulley. We did not find a significant difference in the percent work between groups. We found the absolute change in excursion in millimeters after pulley release to be statistically significant, although clinically negligible. Because the absolute change is not likely clinically significant, we argue that A2 or A4 sacrifice to achieve an excellent tendon repair is justified. A1 may play a larger role than previously believed if other proximal pulleys are sacrificed.
